Introduction
ttention Deficit Hyperactivity Disorder (ADHD) is a prevalent disorder (mean: 5.29%) in children worldwide [1] . It can continue until adulthood and often occurs before the age of 7 [2] . Moreover, almost one-third to half of those with ADHD require treatment [3] . The most frequent ADHD symptoms are the inability to concentrate, impulsivity and poor organization [4] . These symptoms can affect the various areas of life, including interpersonal relationships (relationships with siblings, friends, etc.), education, social success, etc.; Even the parents of ADHD children experience difficulties with their children regarding their personal behaviors, such as bathing, dressing, and brushing [5] . Due to various reasons, children at risk have more problems with their teeth [6] [7] [8] [9] .
Due to problems with attention and concentration in performing daily living activities, like brushing and other oral hygiene routines, they refuse to follow the health guidelines and parental advice [10] . The medications used to treat these children cause dry mouth that following changes in normal salivation, can disrupt oral hygiene and lead to dental damage [11, 12] . These children tend to have increased appetite and consume a large number of sweets, e.g. candy, and confectionaries [13, 14] . The rate of trauma is higher in this population due to impulsive behaviors [15] . Moreover, considering their behavioral problems, it is more difficult to provide dental care services to them [16] [17] [18] .
In recent years, more attention has been paid to the Quality of Life (QoL) as a measure for assessing health policies and medical interventions [19] . The concept of QoL refers to the biopsychosocial aspect of health, diseases' effects on wellbeing, and its functional effects on daily life [18, 20] . A significant aspect of general health assessment is examining peoples' oral health status and its impact on their QoL. Oral Health-Related Quality of Life (OHRQoL) is a multidimensional concept which includes all aspects of health. The OHRQoL reflects the negative impact of oral and dental problems on the QoL. This impact will reduce the QoL through damages to the physical efficiency, social ability, and self-confidence of patients [21] .
Hidas et al. argued ADHD patients had a higher plaque and lower saliva flow than healthy controls. However, there was no difference in the Decayed, Missing, and Filled Teeth (DMFT) index between the two groups [12] . Chandra et al. Concluded that dental caries in children with ADHD are higher due to weak oral hygiene and the high consumption of sweets, compared to their healthy counterparts [13] . OHRQoL in children with ADHD has not yet been fully explored and studies have reported different results. Thus, the present study aimed to assess the OHRQoL in children with ADHD.
Materials and Methods
This was a case-control study. [8] [9] [10] ) was used and the questionnaires were completed by the children themselves [22] .
CPQ and clinical oral examination were applied in this study; this included 26 questions in 4 main parts, as follows: oral health (5 items), functional limitations (5 items), emotional health (5 items), and social health (5 items).
Each aspect was recorded in a 5-point Likert-type scale ranging from 0 to 4 (0=never, 1=a few times, 2=some-times, 3=often, 4=everyday). The obtainable OHRQoL scores were 0-140; higher scores indicated the negative effects of oral condition on the QoL which reflects lower QoL. Khadem et al. reported an acceptable validity and reliability for this questionnaire [22] .
In this study, taking into account the type 1 error (α=0.05) and the study ability equal to 95%, and based on the results of previous studies, the sample size was considered as 70 in each group [23] .
The obtained data were analyzed by SPSS. The quantitative variables were presented as Mean±SD and the qualitative variables were presented as frequency and percentage (%). To compare the mean QoL scores between the groups, Independent Samples t-test was used. For identifying the correlation between QoL score and DMFT, and dmft, The Pearson's correlation coefficient was used. The significance level was considered at P=0.05.
At the beginning of the study, informed consents were obtained from the children's parents. This study was approved by the Ethics Committee of Hamedan University of Medical Sciences, Hamadan, Iran. Participation or Nonparticipation had no effect on the treatment and care of the patients or the control group.
Results
The patients with ADHD and the control group did not differ statistically. In total, 33 patients (47.1%) of the experimental group and 36 (54.1%) of the control group were female. Moreover, 87.7% of the children's mothers had higher education and 57.7% had an academic education. The Mean±SD age of patients with ADHD and the controls were 8.77±1.63 and 9.11±0.86 years, respectively. The frequency of employed mothers was significantly higher in the ADHD group. The samples' demographic data are presented in Table 1 . The Independent Samples t-test results suggested a statistically significant difference between the two groups, in terms Table 2 ).
The obtained results revealed a statistically significant difference between the two groups in the mean scores of each of the 4 domains and the total score of OHRQoL. In other words, the mean score of oral health domains, functional limitations, emotional health, and social health in the patients' group was greater than that of the normal group; this data indicates the negative impact of oral problems on QoL (Table 3 ).
Pearson's correlation coefficient results indicated a positive correlation between the QoL score and the mean dmft (r=0.72, P<0.001). In fact, with an increase in dmft, the OHRQoL score also enhanced. In other words, with the increase in dmft, the OHRQoL score decreased. Pearson's correlation coefficient outcomes demonstrated a positive correlation between the QoL score and the mean DMFT score (r=0.52; P<0.001). Besides, with an increase in DMFT, the OHRQoL score also increased. Accordingly, with the increase in DMFT, the QoL depends on oral health status.
Discussion
The study findings indicated that the mean dmft and DMFT scores were significantly higher in the ADHD patients than control subjects; It reflects more dental problems in these patients. Additionally, the patients' QoL was significantly lower than the controls, which indicates the negative impact of dental problems on patients' QoL. An important aspect of general health assessment is examining the oral health status of people and its impact on their QoL [19] . OHRQoL index is an important tool in assessing the health needs and determining the priorities of oral health planning [20] .
OHRQoL is also of high importance in children. The prevalence of oral diseases is high in children and the consequent problems negatively impact the quality of their current and future life [20] [21] [22] . Tooth decay is the most prevalent chronic disease among children and adolescents around the world. Despite the relative global improvement in oral health, the problems in both developed and developing countries remain challenging. The oral health of ADHD children is affected by several factors, and dental caries and gingivitis are more prevalent in them [8] .
They are also more exposed to traumas. There are more issues in the field of behavioral control, and providing dental service to this group is more difficult, especially at lower ages. Therefore, the prevention of oral and dental problems should be the main objective along with the advancement of positive behaviors and acceptance of dental care in this group. The achieved results revealed that the DMFT/dmft index in children with ADHD was significantly greater than that of the healthy group. In addition, there was a statistically significant difference between the two groups in terms of the aforementioned index.
Blomqvist et al., Chandra et al., Grooms et al., and Broadbent et al. also reported a significant statistical difference between DMFT index in children with ADHD and their healthy counterparts [7, 13, 17, 24, 25] . However, Hidas et al. and Bimstein et al. studied children with ADHD and reported no significant difference in DMFT index between the healthy and experimental groups [8, 12] . The lack of a significant difference in the Bimstein study was explained by the small sample size and insufficient evidence.
In the Hidas study, preventive measures in children were the reason for the lack of a significant association Control [12] . Indeed, ADHD children often have difficulty performing daily tasks, like oral hygiene routines due to attention deficit, concentration problems, and functional limitations. These children fail to follow the instructions and guidance of their parents and healthcare providers to maintain oral hygiene. Due to a lack of cooperation and high dental excitability, providing dental treatments to this group is more difficult. Therefore, these can be reasons for the increased rate of decay in ADHD children, compared to healthy ones.
The obtained total OHRQoL questionnaire score, as well as the score of each aspect of the questionnaire, were significantly greater in ADHD children, compared to the controls; thus, higher scores indicated more oral problems in QoL. Therefore, the OHRQoL in ADHD children was significantly lower than the controls. No similar study has been conducted on the OHRQoL in children with ADHD.
In fact, oral and dental problems in ADHD children cause symptoms, such as pain and soreness in the oral cavity, and disturb the normal functioning of the area, which affects their nutritional status. It also affects the level of the child's satisfaction from the way, s/he looks and influences a child's self-esteem, creates concerns in the child, and affects their emotional aspect of life. These problems can also negatively impact the social relationships of these children, i.e. the child is less willing to communicate with others and is less likely to be accepted by peers. In conclusion, oral and dental problems negatively impact all aspects of the lives of ADHD children.
We observed a direct correlation between DMFT/dmft index and OHRQoL scores, where with the increase of DMFT/dmft index, the OHRQoL score also increased. In fact, this data highlights the negative effect of dental caries on OHRQoL which was similar to the study by Do LG et al. and in line with the study by Abanto et al. on children with cerebral palsy [24, 26] . ADHD children usually do not follow their parents' hygiene instructions; therefore, it seems the mothers' educational level and consciousness level has had no effect on the patients' oral and dental care. Moreover, there was no significant relationship in our findings in normal children either. These obtained data were inconsistent with the studies of Da Matta Felisberto Fernandes et al. [2] and Abanto et al. [27] , conducted on healthy children. This difference can be due to the fact that most of the control group mothers in this study had lower educational levels.
Among the limitations of this study, the sample size was almost negligible. The obtained data were limited to one clinic; thus, caution must be considered once generalizing those.
Conclusion
The OHRQoL score in ADHD children was significantly lower than that of the healthy controls; this finding indicates the negative impact of oral problems on the OHRQoL. There was an inverse association between DMFT/dmft index and the QoL in ADHD patients. Therefore, more attention should be paid to ADHD children's oral care and hygiene in addition to the conventional treatments for this disorder.
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